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SWINE 
DAY 
AMINO ACID DEFICIENCIES IN A LYSINE SUPPLEMENTED 
LOW-PROTEIN SUNFLOWER MEAL DIET FOR YOUNG PIGS 
R. C. Wahlstrom, R. C. Thaler and G. W. Libal 
Department of Animal and Range Sciences 
SWINE 84-1 
There has been a dramatic increase in sunflower production 
during the past few years. Sunflower seeds are used primarily 
for the production of sunflower oil, thus, the by-product of 
this pr-0cess is sunflower meal which is available for livestock 
use. Processes that remove much of the hull, result in a meal 
that has a protein content similar to that of soybean meal. 
However, the lysine level of sunflower meal is only approxi-
mately 58% of the level in soybean meal. Since synthetic lysine 
is now readily available it is possible that lysine supple-
mented sunflower meal couid be an alternative for soybean meal 
in swine diets. This study was conducted to determine other 
limiting amino acids in a lysine supplemented, 12% protein, 
corn-sunflower meal diet for young pigs. 
Experimental Procedure 
Seventy-seven crossbred, weaned pigs weighing an average of 
approximatel~ 20 lb were ~llotted by litter, weight and sex to 
seven dietary treatments. Each treatment was replicated three 
times with f bur pigs/pen ~n two replicates and three pigs/pen in 
the other replicate. Pigs were housed in an environmentally 
controlled nursery having plastic or plastic-coated expanded 
metal floors. Pigs were weighed weekly during the five week 
experiment. Blood samples were collected from all pigs on day 
28 of the experiment and were analyzed for urea nitrogen. 
The compositions of the 12 and 16% protein diets are shown 
in Table 1. Both diets were supplemented with synthetic lysine 
at levels above National Research Council (NRC) recommendations. 
Lysine was caleulated t~ be equal in all diets. 
Treatment 1 - 12% protein sunflower meal diet plus .5% 
L-lysine 
Treatment 2 Diet 1 plus .05% L-tryptophan 
Treatment 3 - Diet 1 plus .1% L-threonine 
Treatment 4 - Diet 2 plus .1% L-threonine 
Treatment 5 - Diet 4 plus .1% L-isoleucine 
Treatment 6 - Diet 5 plus .1% DL-methionine 
Treatment 7 - 16% protein sunflower meal diet plus .37% 
L-lysine 
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Table 1. Composition of Experimental Diets (%) 
Ingredient 
Yellow corn 
Sunflower meal, 41% C.P. 
Dicalcium phosphate 
Ground limestone 
Salt, white 
Trace mineral premixa b 
Vitamin-additive premix 
L-lysine monohydrochloride 
a 
12% protein 
86.7 
10.2 
1.25 
.8 
.3 
.05 
.18 
.64 
16% protein 
74.67 
22.7 
.65 
1.1 
.3 
.05 
.18 
047 
Supplied the following minerals in ppm: zinc, 100; iron, 
7 5; copper, 7. 5; manganese, 25; iodine, .17 5 and selenium, .1. 
b 
Supplied the following per lb of diet: vitamin AP 1500 IU; 
vitamin D, 150 IU; vitamin E, 5 IU; vitamin K, 1 mg; riboflavin, 
1.5 mg; pantothenic acid, 6 mg; niacin, 8 mg; vitamin B12 P 6 mcg 
and chlortetracycline, 25 mg. 
Results 
Rate of gain, daily feed consumption, feed/gain and blood 
urea nitrogen data are summarized in Table 2. Pigs fed the low 
protein control diet (treatment 1) gained slower and were less 
efficient in feed utilization than pigs fed the 16% protein 
diet. Supplementing the low protein diet with tryptophan or 
threonine alone did not improve pig performance. However, 
supplementation with tryptophan and threonine together resulted 
in increased rate of gain and reduced feed/gain. Pig perform-
ance was n~t impro~ed further when isoleucine and methionine 
were added with tryptophan and threonine. Rate of gains, feed 
consumption an~ feed efficiency did not differ among pigs fed 
the 16% protein diet (treatment 7) and those pigs fed the 12% 
protein diet supplemented with tryptophan and threonine (treat-
ment 4), these two amino acids plus isoleucine (treatment 5) or 
the above three amino acids plus methionine (treatment 6). 
Blood urea nitrogen levels were lowest in pigs receiving 
the low protein diet supplemented with tryptophan and threonine 
or the combination of these amino acids with isoleucine or 
isoleucine and methionine. A lower blood urea nitrogen level 
indicates an improvement in amino acid balance of the diets. 
The higher level of blood urea nitrogen of pigs fed the 16% 
protein diet indicates that an excess of some amino acids pro-
bably existed in this diet. 
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Summary 
Seventy-seven young weaned pigs averaging 20 lb were used 
to study the amino acid deficiencies of a lysine supplemented, 
12% protein corn-sunflower meal diet. 
Rate of gain, feed intake and feed efficiency of pigs were 
improved when the 12% protein diet was supplemented with both 
tryptophan and threonine. Isoleucine and methionine supple-
mentation did not improve pig performance. 
Results of this experiment indicate that a 12% protein 
corn-sunflower meal diet, supplemented with adequate lysine, is 
next limiting in tryptophan and threonine and that supplements 
of both amino acids are necessary for optimum pig performance. 
The 12% protein diet appeared to be adequate in isoleucine and 
methionine. 
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Table 2. Effect of Amino Acid Supplementation of a Low-Protein, 
Lysine Supplemented Sunflower Meal Diet 
16% 
Diet 12% Erotein + lysine 
Added tryptophan, % 0 .o5· 0 .05 .05 
Added threonine, % 0 0 • 1 • 1 .1 
Added isoleucine, % 0 0 0 0 .1 
Added methionine, % 0 0 0 0 0 
Treatment No. 1 2 3 4 5 
Initial wt, lb a 21.4b 21. 5,b 21.6b 21.5 21.5d 
Final wt, · 1 b 43.8 b 49. 2 ,c 44.2 b 56.4c,d 58.3 d 
Avg daily gain, lb .64 • 79b ,c .65b 1.ooc,d 1.05a 
Avg daily feed, lb 1.89b,c 2.17b,c 1.71 2.35d 2.45d 
Feed/gain 2. 8lb 2. 7~b 2.6ib,c 2.3bc,d 2.33 
Blood urea 11. 0 11. 4 11.l . 9. 4 ,c 7. 9 c 
nitrogen, mg/dl 
a 
Three lots of four, four and three pigs each per treatment. 
b,c,d 
Means in the same row with unlike superscripts differ (P<.05). 
+ 
.05 
• 1 
• 1 
• 1 
6 
21.9d 
58.0 d 
1.03d 
2.44 
2.3~c,d 
9. 6 ,c 
protein 
lysine 
0 
0 
0 
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21. 5d 
59.1 d 
1.07d 
2.43d 
2.2~ 
14.8 
SWINE 
DAY 
BARLEY DIETS FOR GROWING-FINISHING PIGS 
R. C. Wahlstrom, B. S. Borg and G. W. Libal 
Department of ·Animal and Range Sciences 
SWINE 84-2 
Barley is an important feed ingredient that may be used as 
an alternative for corn in swine diets. It is higher in protein 
and the amino acid lysine than is corn. But, it also contains 
less energy than corn and thus diets based on barley as the 
grain source are less efficient than corn based diets. It has 
also been suggested that hogs fed barley diets do not yield ~s 
well as those fed corn diets. The objectives of this experiment 
were to determine the effect of lysine and fat supplementation 
to barley based diets and to compare these diets with corn based 
diets. A further objective was to determine the effect of 
barley diets on carcass characteristics and dressing percentage. 
Experimental Procedure 
Ninety-six Landrace x Large White crossbred pigs were ran-
domly allotted to four replications of six dietary treatments on 
the basis of litter, weight and sex. The pigs averaged about 59 
lb initially and were grouped four per pen in a slotted floor, 
enclosed confinement building. The basal diets were formulated 
to contain .75% lysine during the grower period (59-125 lb) and 
.62% lysine during the finishing period (125-220 lb). Compo-
sitions of the diets fed to the six treatment groups are shown 
in Tables 1 and 2. Experimental treatments were as follows: 
1. Corn-soy diet (.75% lysine to 125 lb and .62% lysine 
125 to 220 lb) 
2. Barley-soy diet (equal lysine to treatment 1) 
3. Barley-soy diet plus .05% L-lysine 
4. Barley-soy diet plus 2.5% fat 
5. Barley-soy diet plus .05% lysine and 2.5% fat 
6. Corn-soy diet plus 2.5% fat 
The experiment was terminated when pig weights within a 
replicate averaged approximately 220 lb. The three heaviest 
pigs in each pen were slaughtered at the Swift Packing Plant in 
Huron, South Dakota. Dressing perc~ntage, carcass backfat and 
percent lean in the carcass were determined. 
5 
Table 1. Composition of Experimental Diets to 125 lb (%) 
Grain Corn Barley Barley Barley Barley Corn 
Lysine (.05%) + + 
Fat (2.5%) + + + 
Corn 78.77 75.97 
Barley 83.02 82.96 80.12 80.06 
Soybean meal, 
44% 18.8 14.7 14.7 15.1 15.1 19.1 
Animal fat 2.5 2.5 2.5 
Dicalcium phos-
phate 1. 4 1.1 1.1 1.15 1.15 1. 4 
Limestone .6 .75 .75 .7 • 7 • 6 
Salt, white • 3 .3 .3 .3 ~3 • 3 
Premix a .13 .13 .13 .13 .13 .13 
L-lysine HCl .06 .06 
a 
Supplied the following per lb of diet: vitamin A, 1500 IU; 
vitamin D, 150 IU; vitamin E, 5 IU; vitamin K, 1 mg; riboflavin, 
1.5 mg; pantothenic acid, 6 mg; niacin, 8 mg;· vitamin B12 , 6 
mcg; chlortetracycline, 25 mg; zinc, 100 ppm; iron, 75 ppm; 
copper, 7.5 ppm; manganese, 25 ppm; iodine, .175 ppm and selenium 
.1 ppm. 
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Table 2. Composition of Experimental Diets, 125-220 lb (%) 
Grain Corn Barley Barley Barley Barley Corn 
Lysine (.05%) + + 
Fat (2.5%) + + + 
Corn 83.97 81. 27 
Barley 88.52 88.46 85.62 85.56 
Soybean meal, 
44% 13.9 9.5 9.5 9.9 9.9 14.1 
Animal fat 2.5 2.5 2.5 
Dicalcium phos-
phate 1.05 .75 .75 .8 .8 1.05 
Limestone .65 .8 .8 .75 .75 .65 
Salt, white .3 .3 .3 .3 .3 .3 
·Premix a .13 .13 .13 .13 .13 .13 
L-lysine HCl .06 • 06 
a 
Su~plied the following per lb of diet: vitamin A, 1500 IU; 
vitamin D, 150 IU; vitamin E, 5 IU; vitamin K, 1 mg; riboflavin, 
1.5 mg; pantothenic acid, 6 mg; niacin, 8 mg; vitamin B12 , 6 
mcg; chlortetracycline, 25 mg; zinc 100 ppm; iron, 75 ppm; 
copper, 7.5 ppm; manganese, 25 ppm; iodine, .175 ppm and 
selenium .1 ppm. 
Results 
The pig performance dates are summarized in Table 3. Pigs 
fed corn as the cereal grain portion of their diets gained 
faster than those pigs fed the various barley diets during the 
grower and overall periods. Average daily gains during the 
finisher period (125 to 220 lb) were not significantly different. 
among treatments except for pigs fed the barley based diet 
without lysine or fat supplementation. These pigs gained less 
(P<.05) than pigs fed the barley diet supplemented with both 
lysine and fat or pigs. fed the corn or corn plus fat diets .• 
Barley diets appeared to affect palatability during the 
first part of the experiment as pigs fed each of the barley 
based diets consumed less (P<.05) feed per day than pigs fed the 
corn diet. However, during the finisher period the barl~y diets 
were consumed as readily as the corn diet. Daily feed consump-
tion did not differ significantly among treatments over the 
total experiment. 
The addition of fat to the corn based diet resulted in an 
improved feed efficiency. Feed/gain was not significantly dif-
ferent among the other five dietary treatments. Pigs fed the 
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three diets with added fat were more efficient than those fed 
these diets without fat during both the finisher and overall 
periods. 
The last-rib backfat of carcasses from pigs fed the unsup-
plemented barley diet was 1.13 inches. This was significantly 
less than the 1.31 inches of last-rib fat of pigs fed the fat 
supplemented corn diet. Corresponding carcass backfat of 
pigs receiving the other diets ranged from 1.17 inches for pigs 
fed barley plus lysine to 1.30 for those receiving the corn 
based diet. Pigs fed the barley plus lysine diet had the 
highest percent of carcass lean (53.0%) which was more (P<.05) 
than the 51.3% lean in carcasses from pigs fed the barley-fat 
and corn-fat diets. Carcass yield varied from 74.9% when pigs 
were fed the barley diet to 72.4% for those fed the barley-fat 
diet (P<.05). There were no significant differences in carcass 
measurements due to grain source (barley or corn), lysine sup-
plement or fat addition. 
Summary 
An 
effect 
soybean 
sources. 
experiment was conducted with 96 pigs to study the 
of supplemental lysine (.05%) and fat (2.5%) in barley-
meal diets and to compare barley and corn as grain 
Lower daily feed consumption of pigs fed barley diets 
during the grower (59 to 125 lb) period resulted in reduced 
daily gains for these pigs compared to pigs fed corn diets. 
Pigs appeared to adjust to the barley diets as feed consumption 
was not affected during the finishing period. However, pigs fed 
the corn diets also gained faster during the overall period. 
Feed efficiency was improved by the addition of 2.5% fat to the 
diets. 
The main effects of grain source, 
supplementation did not affect carcass backfat, 
carcass yield. 
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lysine or fat 
carcass lean or 
Table 3. Effect of Lysine and Fat Supplementation to Barley 
Diets on Performance of Growing-Finishing Pigs 
Grain 
Lysine (.05%) 
Fat (2.5%) 
Pig weight, lb 
Start 
Mid 
End 
A.!& daily gain, 
Growerd 
Finisher 
Overall 
A.!& daily feed 1 
Grower 
Finisher d 
Overall d 
Feed/ gain e 
Grower 
Finisher 
Overall 
Carcass data 
Bac kf~ in 
Lean, % 
Yield, % 
a,b,c 
Corn Barley Barley Barley Barley Corn 
+ + 
+ + + 
59.2 
124. 4 a 
231.6 
59.3 
12 7. lb 
215.0 
59.2 
125.5b 
222.0 
59.l 
126.0b 
222.6 
59.2 
124.6b 
219.6 
59.1 
127.0 
232.2a 
lb 
1. 57 b 1.73a 1.53 ~,c 1.55b,c 1. 41c 1. 75 a 
1.6oa 1. 55a,b 1.55a,b a 1. 61 a 1. 4.5 b 1. 62b 
1.64a 1.48 l.55b 1.56b 1.53 1.66a 
lb 
4.45 b,c 4.43b,c 4.35b,c 4.62a,b 4.93a 4 .16 c 
6.65a,b 6.72a,b·7.08a 6.95a 6.64a,b 5.95b 
6.0 5.75 5.95 5.91 5.55 5.45 
2.89a,b 2. 93 a 2.91a,b 2.77a,b. b 2. 94 a 2.66b 
4.17a,b 4. 66 a 4.57a 4. 56 a 4.lOa,b 3.68b 
3.68a 3. 90 a 3.88a 3. 83 a 3.63a,b 3.28 
1.30a,b 1.l~b 1. 1 7a 'b 1.27a,b 1.2't,a,b 1.3lc 
52.la,b,c52.6 53.0a c 51.9 ,c 51. 3 c 51. 3 b 
74.6a,b 74.9 a 73.8a,b 72.4 74.Sa,b 73.Sa,b 
Means with unlike superscripts diffe~ (P<.05). 
d 
Difference due to supplemented fat, treatments 1, 2, 3 vs 
4, 5, 6 (P<.05). 
e 
Each figure is an average of 12 pigs. 
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l~I. 
BARLEY IN SWINE FINISHING DIETS 
G. W. Libal, R. C. Wahlstrom and R. Hanson 
r I 
Department of Animal and Range Sciences 
SWINE 
SWINE 84-3 DAY 
Barley has long been used as a principle energy source in 
diets for growing finishing swine. Associated with the use of 
barley instead of corn is poorer feed efficiency due to the 
higher fiber content of barley. Barley contains more total 
protein than corn. However, reduction of soybean meal in the 
diet is limited because of the deficient lysine level in barley. 
The study reported herein was designed to evaluate diets 
balanced to be equal in lysine content and ranging in barley 
content from 0 to 100% of the grain. 
EXPERIMENTAL PROCEDURE 
Eighty crossbred pigs were allotted to four replications of 
five treatments with four pigs/pen. Each pen consisted of two 
barrows and two gilts. The treatments consisted of diets. rang-
ing in proportions of corn and barley as the energy sources. 
The experimental treatments were as follows: 
1 0 100% corn 
2o 75% corn, 25% barley 
3o 50% corn, 50% barley 
4o 25% corn, 75% barley 
So 100% barley 
Compbsition of the experimental diets is shown in Table 1. 
It should be noted that proportion of grain and soybean meal 
changed as the mixture of corn and barley changed to balance the 
diet to be equal in lysine content. 
Initial pig weight averaged approximately 143 lb. Allot-
ment to replications was on the basis of pig weight. Initial 
weights of replication 1 through 4, respectively, were approxi-
mately 155 lb., 145 lb., 140 lb. and 130 lb. The experiment was 
terminated on an individual pen basis when average weight in the 
pen was approximately 210 lb. Duration of the experiment for 
individual pens ranged from 34 to 45 days. 
Pigs were housed in the environment-modified confinement 
building at the South East South Dakota Experiment Farm at 
Beresford, South Dakota. The trial was conducted during the 
months of June and July. 
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RESULTS 
A summary of the pig performance is provided in Table 2. 
Average daily gain ranged from 1.65 to 1.84 lb/day. The high-
est gain was observed in pens where the pigs. received equal 
proportions of corn and barley in their diet. The poorest gain 
was seen when pigs were fed diets containing barley at 75% of 
the grain. These differences were a direct reflection of ob-
served daily feed consumption. These differences among treatment 
groups were not significant. Feed/gain ranged from 3.23 to 
3.43. Differences in these values were also not significant and 
are very acceptable for pigs during this stage of growth. How-
ever, it should be noted that the poorest feed conversion was 
observed in the diets in which barley made up 75% or 100% of the 
grain source. 
In this exp~riment, substituting barley for corn up to 100% 
of the grain portion of the diet during the finishing period, 
resulted in acceptable performance which did not vary statisti-
cally from performance of pigs fed diets where corn was the sole 
gain sources. 
SUMMARY 
Eighty crossbred pigs averaging 143 lb. were allotted to 
diets balanced on a lysine basis and containing barley ranging 
from 0 to 100% of the grain portion of the diet. During the 
finishing period to 210 lb, no significant differences in aver-
age daily gain, average daily feed or feed/gain were observed. 
Table 1. Composition of Experimental Diets (%) 
Ingredient 1 2 
Ground yellow corn 85.90 65.45 
Ground barley 21.80 
Soybean meal (44%) 12.00 10.80 
Dicalcium phosphate 1.05 1.35 
Limestone .65 .20 
Salt, white .30 .30 
Premix .10 .10 
a 
Calculated to contain .555% lysine, 
phosphorus. 
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a 
Diet 
3 
44.28 
44.28 
9.40 
1.00 
.65 
.30 
.10 
4 
22.50 
67.50 
8.00 
.95 
.65 
.30 
.10 
5 
91.50 
6.60 
.75 
.75 
.30 
.10 
.525% calcium and .515% 
Table 2. Effect of Substitution of Barley for 
Corn on Performance of Finishing Pigs 
Percentage of Grain in Diet 
Corn 100 75 so 2S 0 
Oats 0 25 so 7S 100 
Initial wt, lb 142.8 143.0 142.8 143.0 142.9 
Final wt, lb 210.3 210.9 214.3 206.8 209.7 
Avg daily gain, lb I. 75 I. 74 1.84 I.6S I. 72 
Avg daily feed, lb S.66 S.72 S.92 S.S9 S.89 
Feed/gain 3.26 3.29 3.23 3.39 3.43 
12 
l~I. 
t I 
DIETARY ALTERATION OF THE ENERGY METABOLISM 
IN THE SOW DURING LATE GESTATION 
R. A. Christopherson, G. W. Libal 
and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 84-4 
Mortality among young pigs prior to weaning is extremely 
high, with swine producers frequently realizing a death loss of 
25% of the pigs farrowed. The majority of these deaths occur 
within three days post-farrowing and can be attributed to pigs 
being born weak, crushed by the dam, starvation and chilling. 
Generally these causes are the result of the inability of the 
baby pig, during the first few days of life, to adequately meet 
its metabolic energy requirements for sustaining vital body 
functions. The baby pig, until about three to four days of age, 
has a difficult time adjusting to those environmental stresses 
which require high levels of energy. The pig is born with 
limited. body stores of metabolizable fat, and can make only 
limited use of dietary fat, due to an immature enzyme system. 
Considerable research interest has been shown in recent years in 
the development of methods by which increased adipose tissue 
would be deposited in the fetal pig, and with stimulating the 
enzyme system of the fetal pig to allow for the enhanced utili-
zation of dietary fat in the sow'~ milk shortly after farrowing. 
The purpose of this study was to alter the dietary energy 
intake of the gestating sow/gilt in an attempt to cause a con-
version from the utilization of carbohydrates for energy to the 
catabolism of fat, of either a dietary or phfsiological nature. 
This conversion could potentially cause a switch from the pla-
cental transfer of glucose to ketones and free fatty acids~· The 
utilization of these compounds for energy, in utero, could 
potentially result in increased fat deposition and the enhanced 
ability to utilize dietary fat as an energy source at the time 
of farrowing. 
Experimental Procedure 
Sixty-two crossbred sows and gilts were used in two experi-
ments involving three different farrowing periods. In experi-
ment 1 (March/April) 15 sows and gilts were allotted to four 
experimental treatments as follows: 
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1. Control - fed four pounds of a standard 12% protein 
corn-soybean meal gestation diet per day. 
2. Solka Floe - fed four pounds of solka floe per day, 
with fre~ access to trace mineralized salt.: 
3. Solka Floe + Fat - fed four pounds of solka floe with 
15% added fat (yellow grease) per day, with free access 
to trace mineralized salt. 
4. ~asted - free access to trace min~ralized salt only. 
The experimental period for experiment 1 ran from day 96 to 
day 110 of gestation. Experiment 2 consisted of two separate 
trials. Trial 1 (May/June) involved 26 gestating sows and 
gilts, trial 2 (October/November) involved 21 gestating sows and 
gilts. They were allotted to three experimental treatments as 
follows: -
1. Control - fed four pounds of a standard 12% protein 
corn-soybean meal gestation diet per day. 
2. Control + Fat - fed four pounds of standard 12% protein 
corn-soybean meal gestation diet with 7.5% added fat 
(yellow grease) per day, with free access to trace 
mineralized salt. 
3. Solka Floe + Fat - fed four pounds of solka floe with 
33.33% added fat (yellow grease) per day, with free 
access to trace mineralized salt. 
The experimental period for both trials of experiment 2 was from 
day 101 to day 110 of gestation. Composition of the diets are 
shown in Table 1. 
The solka f loc used in these experiments was a cbmmercial 
p~oduct manufattured from purified, bl~ach~d wood pulp. As 
defined by the pulp, paper and cellulose _derivatives field it -is 
pure cellulose an~ when used in specialized diets the assumption 
is made that it is non-caloric. 
Prior to the experimental period; the gestating sows/gilts 
were housed in small groups, based upon parity, on dirt lots 
with non-insulated shelters, and were fed four pounds per day of 
the 12% corn-soybean meal gestation diet used as the experi-
mental control. During the experimental period the gestating 
sows/gilts were penned according to treatment within, a barn with 
an outside concrete feeding floor. The sows/gilts were fed 
daily at 8:00 a.m. in individual feeding stalls. Throughout the 
remainder of the day the sows/gilts had free access to fresh 
water and trace mineralized salt blocks. All inside peris were 
bedded with sawdust throughout the experimental period. 
Backfat thickness was measured at approximately the tenth 
rib at the start of the experimental period to aid in the allot-
ment of animals between treatments based upon physical condi-
tion. Sows/gilts were further allotted to treatments based upon 
weight, parity, genetic background and service sire. Weights 
and blood samples were taken on days 95, 100, 105 and 110 of 
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Table 1. Ingredient Composition of Diets (%) 
Ingredient 
Ground yellow corn 
Alfalfa meal, 17% 
Soybean meal, 44% 
Beet pulp 
Solka Floe 
Yellow grease 
Dicalcium phosphate 
Ground limestone 
Trace mineral galta 
Vitamin premix 
ASP 2SO c 
a 
.8% zinc. 
b 
Control 
77.60 
10.00 
9.00 
2.30 
.so 
.50 
.10 
Supplied per lb of diet: 
vitami~ Biz, 6 mcg; mena~ione, 
vitamin D, lSO IU. 
c 
Control 
+ Fat 
69.22 
8.93 
11. 2S 
7.SO 
2.os 
.4S 
.so 
.10 
Gestation 
Solka 
Floe 
100.00 
Solka 
Floe + 
Fat (1S%) 
8S.OO 
lS.00 
Solka 
Floe + Fat 
(33.33%) Lactation 
66.67 
33.33 
70.lS 
16.10 
10.00 
2.3S 
.ss 
.so 
.10 
.2s 
vitamin E, S ID; riboflavin, 1.S mg; niacin, 8 mg; 
1 mg; d-pantothenic acid, 6 mg; vitamin A, lSOO. ID; 
Supplied per lb of diet: aureomycin, SO mg; sulfamethazine, SO mg; 
penicillin, 2S mg. 
gestation in experiment 1 and on days 100, 105 and 110 of gesta-
tion in experiment 2. Blood samples were obtained by vena punc-
ture and were analyzed for serum glucose and serum free fatty 
acid (FFA) levels. Weights and blood samples were taken approxi-
mately five hours post-feeding. 
At the end of the experimental period, on day 110 of gesta-
tion, the sows/gilts were brought into the farrowing facility. 
All animals received four pounds of a 14% protein corn-soybean 
meal lactation diet per day prior to farrowing, and the same 
diet on a gradually increasing level post-farrowing. Sows/gilts 
were confined in crates through three days post-farrowing, 
afterwhich some litters remained in the crates and others were 
moved to single litter pens. The crates and pens were situated 
on solid concrete floors that were bedded with sawdust and had 
solid dividers between adjacent pens/crates. Supplemental zone 
heat was provided for the baby pigs within the creep area. No. 
cross-fostering of pigs between litters was allowed. The baby 
pigs received no creep feed but did have free access to the 
dam's feed and water. Following farrowing the baby pigs were 
weighed~ ear-notched, had their needle teeth and tails clipped 
and received antibiotic and iron dextran injections. Pigs were 
weighed again three days post-farrowing and records were main-
tained concerning litter survivability. 
All of the farrowings during trial 1 of experiment 2 were 
attended. Blood samples of newborn pigs were obtained by vena 
puncture immediately following birth and were analyzed for serum 
glucose 1, serum free fatty acids, and plasma fructose levels. 
Results 
The data for experiment 1 is summarized in Table 2. There 
was no significant difference among treatments for backfat 
thickness or for sow weight at allotment. There was a differ-
ence (P<.01) in gestation weight change from day 95 to day 110 
of gestation, with sows from the solka floe and solka floe + fat 
treatments experiencing the largest reduction in weight, 56.3 
and 53.0 pounds respectively. The fasted animals had a weight 
loss of 34.3 pounds and the control animals gained 2.0 pounds. 
There were no si&nif icant differences among treatments for serum 
glucose. Although serum FFA levels did not vary significantly 
among treatments at day~ 95 and 100 of gestation, there was a 
difference at days 105 and 110. Serum FFA change from day 95 to 
day 110 of gestation was 25.8 uEg/l for control animals and 
+1769.8f +1714.2 and +1724.8 uEg/1 for the solka floe, solka 
floe + fat and fasted animals, respectively. There were no 
significant diff eregces among treatments in experiment 1 for any 
of the parameters measured at farrowing or 3-days post-farrow-
ing. 
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Table 2. Experimental Data For Experiment 1 
Treatments 
Solka Floe 
Item Control Solka Floe + Fat Fasted 
Gestation 
95 d wt, lb 456.5 443.5 462.3 457.0 
110 d wt, lb 458.0 387.3 409.3 422.8 
95-110 d wt change, lba +2.0 -56.3 -53.0 -34.3 
95 d serum glucose mg/dl 97.8 98.8 99.0 90.0 
100 d serum glucose mg/dl 82.8 86.5 80.5 80.8 
105 d serum glucose mg/dl 86.0 74.3 89.0 67.5 
110 d serum glucose mg/dl 75.3 58.3 92.5 70.8 
95-110 d serum 
glucose change mg/dl -22.5 -41.0 -6.5 -19.5 
95 d serum FFA uEg/l 333.5 264.5 542.2 402.3 
100 d serum FFA uEg/la 272.0 1237.5 1298.7 1290.8 
105 d serum FFA uEg/lb 207.5 1912.8 1422.5 2150.5 
110 d serum FFA uEg/l 307.8 2034.3 2256.3 2127.0 
95-110 d serum ~FA 
change uEg/l -25.8 +1769.8 +1714.2 +1724.8 
Farrowing 
No. of sows/gilts 4 3 4 4 
Gestation length, d 114.8 113.8 112.7 113 •. o 
No. of live pigs/litter 11.0 11. 3 11. 8 12.5 
Total litter wt, lb 33.7 31.8 32.5 36.0 
Avg pig wt, lb 3.0 2.8 2.8 2.8 
3-days EOSt-farrowing 
. No. of live pigs/litter 7.5 7.3 7.8 7.8 
Total litter wt, lb 28.8 
; 
26.7 28.2 26.9 
Avg pig wt, lb 3~6 3.7 3.5 3.3 
Percent pig survival, % 68.0 65.8 68.8 61.0 
a 
P<.OI. 
b 
P<.05. 
The data for experiment 2 are summarized by trial in Table 
3. Weight change from day 100 to day 110 of gestation varied 
for both trial 1 (P<.05) and trial 2 (P<.Ol). In both trials 
the control and control + fat animals gained weight during this 
period while the solka floe + fat animals lost weight. Serum 
glucose levels did not differ significantly for either trial at 
days 100 or 105 of gestation, however, there·was a significant 
difference in serum glucose levels at day 110 of gestation for 
both trials 1 and 2. Serum glucose level change from days 100 
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to 110 of gestation varied significantly among treatments only 
in trial 1. In both trials, however, there was a net increase 
in serum glucose levels for the control and control + fat treat-
ments and a net decrease in serum glucose level in the solka 
floe + fat treatment. There were no significant differences 
among treatments for serum FFA level at day 100 of gestation, 
however, there were differences at 105 and 110 days of gestation 
for both trial 1 and trial 2. Serum FFA change from day 100 to 
day 110 of gestation varied significantly among treatments in 
both trials. Again, as in experiment 1, there were.no signifi-
cant differences among treatments for any of the farrowing or 3-
day post-farrowing variables. 
The data for trials 1 and 2 of experiment 2 were also 
analyzed collectively. There were differences among treatments 
for 100 to 110 day gestation weight change (P<.001), 110 day 
gestation serum glucose level (P<.001), 100 to 110 day gestation 
serum glucose level change (P<.01), 105 and 110 day gestation 
serum FFA levels (P<.001) and 100 to 110 day gestation serum-FFA 
change (P<.001) •. 
The blood analysis data for the baby pigs in trial 1 of 
experiment 2 are summarized in Table 4o There were no signifi-
cant differences among treatments for serum glucose, plasma 
fructose, or serum FFA levels. 
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Table 3. Experimental Data For Experiment 2 By Trial 
Item Treatments 
Control 
100 d wt, lb 
105 d wt, 1 b 
Trial 
110 d wt, lb ad 
100-110 d wt change, lb ' 
100 d serum glucose, mg/dl 
105 d serum glucose, mg/dl 
110 d serum glucose, mg/dla,c 
100-110 d serum glucose, mg/dla 
100 d serum FFA, uEg/\ 
1 
429.4 
435.6 
·440. 2 
+10.8 
60.7 
68.4 
71.8 
+11.1 
192.5 
247.7 105 d serum FFA, uEg/lb,e 
110 d serum FFA, uEg/l ,e 
100-110 d serum FFA change, 
310.8 
uEg/l b,e +118. 7 
Farrowing 
No. of s~ws/gilts 
Gestation length, d 
·No. of live pigs/litter 
Total litter wt, lb 
Avg pig wt, lb 
3-days post-farrowing 
No. of live pigs in litter 
Total litter wt, lb 
Avg pig wt, lb 
Percent pig survival 
:Trial 1, P<.05. 
Trial 1, P<.001. 
~Trial 2, P<.05. 
Trial 2, P<.01. e . 
Trial 2, P<.001. 
8 
115.2 
10.3 
35.3 
3.5 
6.8 
25.8 
3.9 
66.3 
2 
393.1 
391. 7 
395.3 
+2.2 
66.0 
70.6 
80.3 
+14.3 
328.9 
300.6 
324.2 
-4.4 
7 
114.8 
9.2 
27.1 
2.9 
7.6 
28.4 
3.6 
81.0 
Control 
+ Fat 
1 
425.8 
431.3 
436.7 
+10.8 
65.8 
69.8 
71.9 
+5.8 
306.1 
299.5 
355.2 
+48.9 
10 
114.8 
9.2 
28.2 
3.3 
6.5 
21. l 
3.4 
71.0 
2 
399.9 
406.1 
412.7 
+12.5 
72.4 
71.4 
85.4 
+13.2 
251.4 
364.0 
548.0 
+296.5 
7 
114.4 
9.6 
29.8 
3.2 
7.8 
28.7 
3.7 
83.l 
Solka Floe 
+ Fat 
1 2 
432.5 394.5 
435.5 390.7 
428.3 376.4 
-4.3 -12.1 
73.1 69.8 
62.5 69.3 
55.3 64.7 
-17.9 -5.0 
323.1 265.6 
1280.9 1342.6 
1905.4 2138.0 
+1582.5 +1872.6 
8 7 
113.8 113.6 
9.1 10.8 
30.2 29.4 
3.4 2.8 
5.9 6.4 
22.9 21.4 
3.9 3.2 
69.9 59.6 
Table 4. Baby Pig Blood Analysis Data 
(Experiment 2, Trial 1) 
Treatments 
Control 
Analysis Control + Fat 
No. of pigs 82 94 
Serum glucose, mg/dl 58.3 54.2 
Plasm fructose, mg/dl 24.9 23.2 
Serum FFA, uEg/l 423.0 434.3 
Discussion 
Solka Floe 
+ Fat 
73 
60.7 
24.5 
394.9 
Serum FFA levels in the gestating sows/gilts were affected 
by dietary treatments. The serum FFA levels of the control 
animals in both experiments remained relatively stable, while 
the control + fat treatments in experiment 2 became slightly 
elevated, possibly due to the increased digestion of the dietary 
fat. In both experiments the serum FFA levels were extremely 
elevated at 110 days of gestation for the animals on the solka 
floe, solka floe + fat (15% and 33.33%) and the fasted treat-
ments. Due to the poor cons~mption of the solka floe, with and 
without added fat in both experiments 1 and 2, these treatments 
may have been closely related to the fasted treatment of experi-
ment 1~ Similar peaks were reached for these treatments in 
experiment 1 after 15 days of treatment exposure and in experi-
ment 2 after 10 days of treatment exposure. This may suggest 
that this is the maximum circulating serum FFA level possible. 
There was little pattern in the serum glucose levels for 
any of the treatments in both experiments. Serum glucose levels 
may have influenced by glycogen breakdown resulting from the 
stress of animal handling during blood collection. 
In the baby pig blood analyses of experiment 2, trial 1, 
there were no significant differences among treatments for any 
of the specific blood tests, in spite of the significant differ-
ences among treatments in the 110 day gestation levels of serum 
glucose (P<.05) and serum FFA (P<.001) in their dams. These 
baby pig blood levels may have peaked earlier in relation to the 
blood levels of their dam's, and returned to a normal level by 
the time of farrowing following the cessation of the dietary 
treatments of the dams at day 110 of gestation. 
Differences were not observed among treatments in either of 
the experiments for any of the variables that were measured at 
the time of farrowing or 3-days post-farrowing. 
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Summary 
Two experiments, involving three farrowing periods and 62 
crossbred sows and gilts, were conducted to evaluate the dietary 
alteration of the energy metabolism in the sow/gilt during late 
gestation. Serum FFA levels of the sow/gilt were repeatedly 
influenced during gestation by the dietary treatment; however, 
this was less noticeable with serum glucose levels. The dietary 
treatment of the gestating sow/gilt during the experimental 
period had no influence on the litter performance exhibited at 
farrowing or 3-days post-farrowing. 
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SWINE 
DAY 
EFFECT OF ADDED THREONINE IN A LYSINE SUPPLEMENTED, 
LOW PROTEIN CORN-SUNFLOWER MEAL DIET 
B. S. Borg, G. W. Libal and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 84-5 
Threonine has been shown to be one of the limiting amino 
acids in certain types of swine diets. Recent research indi-
cates that the level of threonine required by the young growing 
pig may be greater than that suggested by the National Research 
Council (NRC). Research reported in the 1983 Swine Field Day 
Proceedings, indicated that lysine, threonine and tryptophan are 
the first three limiting amino acids in a corn-sunflower meal 
diet with lysine being most deficient. The trial reported, 
herein, was conducted to identify the optimum level of threonine 
required by the young growing pig fed a low protein, lysine 
supplemented corn-sunflower meal ~iet. 
Experimental Procedure 
Ninety-six weaned pigs averaging 17.1 lb were allotted to 
six experimental treatments according to sex, weight and ances-
try with four pigs per pen and each treatment replicated four 
times. Pigs were housed in the environmentally controlled lab-
oratory located in the Animal Science ComP.lex. Feed and water 
were provided ad libitum during the 28 day trial. Pig weights 
and feed weigh backs were taken weekly throughout the four week 
experiment. 
The composition of the diets are shown in table one. 
Experimental treatments were as follows: 
1. 13% C.P. sunflower meal basal plus .96% L-lysine, .11% 
DL-tryptophan, .2% L-isoleucine and .1% DL-methionine 
2. Diet one plus .05% L-threonine 
3. Diet one plus .1% L-threonine 
4. Diet one plus .15% L-threonine 
5. Diet one plus .2% L-threonine 
6. 18% C.P. sunflower meal basal plus .73% L-lysine 
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Table 1. Composition of Experimental Diets (%) 
Ingredient 
Yellow corn 
Sunflower meal 
Dicalcium phosphate 
Ground limestone 
Salt, white 
Trace mineral premix 
Vitamin premix 
ASP-2Sa a 
L-lysine HCl 
DL-tryptophan 
L-isoleucine 
DL-methionine 
a 
13% C.P. 
81.16 
14.14 
1.7 
I.a 
.3 
.as 
.a3 
.2s 
.96 
• 1 1 
.2 
~ 1 
18% C.P. 
67.a2 
29.32 
1.a 
1.3 
.3 
.as 
.a3 
.2s 
.73 
Aureomycin, sulfamethazine and penicillin. 
Results 
Performance data collected over the 28 day trial are summa-
rized in Table 2. Average dailj gains increased linearly 
(P<.al) as L-threonine was supplemented to the 13% protein basal 
diet. Daily gains increased from lS to 2a% when .OS to .1S% L-
threonine was added to the low protein diet; however, only the 
supplementation of the basal diet with .2% L-threonine resulted 
in a significant increase in daily gain. Average daily gains of 
pigs fed the 13% protein basal diet with L-threonine additions 
of .OS, .1, .15 or .2% were not significantly different from 
those pigs fed the 18% protein diet. Feed efficiency increased 
linearly (P<.OOS) as threonine was supplemented to the low 
protein diet. Pigs fed the 13% protein diet (treatment 1) had 
the highest feed to gain ratio which was higher (P<.05) than the 
feed ta gain·ratio of pigs fed this diet supplemented with L-
threonine. 
The results of this study indicate that additions of threo-
nine to a low protein lysine supplemented corn-sunflower meal 
diet will improve average daily gains and feed/gain. In this 
experiment, .2% supplemented L-threonine was needed in a 13% 
protein lysine supplemented diet to realize performance similar 
to that of pigs ied an 18% sbnflower meal diet containing an 
equal level of lysine. 
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Table 2. Effect of Dietary Threonine Levels 
On Performance of Young Weaned Pigs 
Diet 
Added Threonine 
Treatment 
Initial wt, lb a 
Final wt, lb 
Avg daily gain, 
0 
1 
11. ob 
38.8 b 
1 be • 78 
13% protein 
.as .10 .1s 
2 3 4 
17.1 16.9 17.~ 
43.4b,c 42. lb ,c 42. 7 ,c 
.94b,c .90b,c .9c:f,c 
.20 
5 
17.1 
46.6c 
1.05c 
18% 
protein 
0 
6 
17.1 
46.8c 
1. 06c 
Avg daily feed, lb l.82b 2.02 1.82 1.89 2.10 1.98 
Feed/ gain f . 2.34 2 .18b,c 2.03c,d 2.0~ 2.ooc,d 1. 8 '11 
a 
Four lots of four pigs each per treatment. 
b,c,d 
e 
f 
Means with unlike letters are different (P<.05). 
Significant linear response (P<.01). 
Significant linear response (P<.OOS). 
Summary 
Ninety-six, four to five week old pigs, were utilized in a 
28 day experiment conducted to identify the optimum level of 
threonine required by the young growing pig when fed an amino 
acid fortified 13% protein corn-sunflower meal diet. 
Average daily gains were improved by the addition of L-
threonine to a 13% protein basal; however, no significant dif-
ferences were attained before the threonine supplementation 
reached .2%. This provided .73% total threonine in the diet. 
Feed/gain decreased (P<.05) when the low protein diet was sup-
plemented with .1% L-threonine. Additional threonine supple~ 
mentation was of no further benefit in improving feed effi-
ciency. 
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LYSINE SUPPLEMENTATION OF BARLEY-SOYBEAN 
MEAL DIETS FOR GROWING PIGS 
R. C. Wahlstrom, R. C. Thaler, B. S. Borg 
and G. W. Libal 
Department of Animal and Range Sciences 
SWINE 84-6 
The lysine requirement of pigs as suggested by the National 
Research Council (NRC) was determined using corn-soybean meal 
based diets. More recent research has indicated that 
differences exist in the availability of lysine in different 
ingredients. It has been suggested that lysine in barley is 
less available than lysine in corn. Thus, .it is possible that 
diets formulated with barley and soybean meal to meet the NRC's 
suggested lysine requirement, might actually be deficient in 
this amino acid. This study was conducted to determine the 
lysine needs of pigs fed barley-soybean meal diets from 
approximately 45 to 75 lb. 
Experimental P~ocedure 
Ninety-six weaned pigs averaging approximately 45 lb were 
allotted on the basis of sex and weight to four replications of 
six dietary treatments. The pigs were housed, four per pen, in 
a slotted floor, enclosed confinement building. Pigs were 
weighed weekly during the four week experiment. Blood samples 
were collected from all pigs on day 28 of the experiment and 
these samples were analyzed for urea nitrogen. 
The composition of the diets is shown in Table 1. 
Experimental treatments were as follows: 
Treatment 1 - Corn-soybean meal diet (.70% lysine) 
Treatment 2 - Barley-soybean meal diet (.70% lysine) 
Treatment 3 - Diet 2 plus .05% L-lysine 
Treatment 4 - Diet 2 plus .10% L-lysine 
Treatment 5 - Barley-soybean meal diet (.75% lysine) 
Treatment 6 - Barley-soybean meal diet (.Bd% lysine) 
Results 
The effects of treatments on daily gains, daily feed, 
feed/gairi and blood urea nitrogen are summarized in Table 2. 
Pigs in treatment 1, fed the corn-soybean meai diet gained 
faster (P<.Ol) than pigs fed the barley-soybean meal diets 
(treatments 2 to 6). Rate of gain was related to feed 
consumption, as pigs fed the corn-soybean meal diet consumed an 
average of 3.84 lb of feed daily, while pigs fed the barley 
diets consumed only 2.85 to 3.15 lb per day. Feed efficiency 
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Table 1. Composition of Experimental Diets (%) 
Diet 1 2 3 4 5 6 
Lysine, % .7 .7 .75 .8 .75 .8 
Corn 80.57 
Barley 84.87 84.81 84.74 ~2.92 80.97 
Soybean meal, 44% 16.9 12.75 12.75 12.75 14.75 16.7 
Dicalcium phosphate 1.5 1.2 1.2 1.2 1.15 1.15 
Limestone .6 .75 .75 .75 .75 .75 
Salt, ~hite .3 .3 .3 .3 .3 .3 
Premix .13 .13 .13 .13 .13 .13 
L-lysine HCl .06 .13 
a 
Supplied the following per lb of diet: vitamin A, 1500 IU; 
vitamin D, 150 IU; vitamin E, 5 IU; vitamin K, 1 mg; riboflavin, 
1. 5 mg; pantothenic acid, 6 mg; niacin, 8 mg; vftamin B12 , 6 
mcg; chlortetracycline, 25 mg; zinc 100 ppm; iron 9 75 ppm; 
copper, 7.5 ppm; manganese, 25 ppm; iodine, .175 ppm and 
selenium .1 ppm. 
was not different among treatments. These data would indicate 
that the barley used in this experiment was not as pal~table to 
the 45 lb pig as was corn. The barley was obtained ·from a local 
Brookings elevator and the variety is not knowno 
Table 2. Effect of Lysine in Barley Diets 
Treatment No. 1 2 3 4 5 6 
Initial wt, lb a 45.3 45.4 45.4 45.6 45.3 45.6 
Final wt, lb 
lbb 
88.7 77.8 76.7 80.5 15.8 78.7 
Avg daily gain, 1.55 1.14 1.12 1.25 1.09 1.18 
Avg daily feed, lbb 3.84 3.02 2.85 3.15 2.86 2.87 
Feed/gain 2.49 2.66 2.56 2.55 2.63 2.43 
Blood urea 
nitrogen, mg/dl 19.2 17.6 17.4 16.5 19.2 15.9 
a 
Four lots of four pigs each per treatment. 
b 
Treatment 1 different than treatments 2, 3, 4, 5 and 6 
(P<.01). 
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Supplementing the barley diets with .05 and .1% lysine, 
either as synthetic lysine (treatments 3 and 4) or by altering 
the barley-soybean meal ratio (treatments 5 and 6) did not 
improve performance of pigs fed the barley based diets. These 
data suggest that a lysine level of .7% is adequate for pigs fed 
barley-soybean meal diets from weights of approximately 45 to 75 
lbs. 
Blood urea nitrogen values were all relatively 
there were no differences among treatments that would 
the barley diet was deficient in lysine. 
Summary 
high and 
indicate 
An experiment was conducted with 96 weaned pigs, averaging 
approximately 45 lb initially, to study the lysine needs of pigs 
fed barley-soybean meal based diets. 
Barley-soybean meal diets were not improved by 
supplementation with synthetic lysine or soybean meal to supply 
additional lysine. Rate of gain and feed intake were higher for 
pigs fed corn than those fed barley as the dietary grain source. 
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THE EFFECT OF SARSAPONIN ON PERFORMANCE OF 
FINISHING PIGS HOUSED IN CROWDED CONDITIONS 
G. W. Li bal, R. C. Wahlstrom and ·R. Hanson 
Department of Animal and Range Sciences 
SWINE 
DAY SWINE 84-7 
Sarsaponin, a naturally occurring plant steroid derived 
from the yucca plant is available as a feed additive. Claims 
are made of increased pig performance during the finishing 
period of growth, particularly when the pigs are in crowded, 
stressed conditions. 
The study reported herein was designed to evaluate Micro-
Aid, a commercial sarsaponin product, as a feed ~dditive under 
these conditions. 
Experimental Procedures 
One hundred forty crossbred pigs were allotted to seven 
replications of two treatments based upon weight and sex. 
Starting weights were 100, 112, 119, 127, 132, 140 and 152 lb 
for replications 1 through 7. The pigs were housed in the 
environment-modified confinement building at the Southeast 
Experiment Farm. There were 10 pigs/pen prov~din~ 6 sq ft of 
pen space per pig. Duration of the trial was eight weeks. 
Composition of the experimental diets is shown in Table 1. 
The experimental treatments were: 
1. Control diet 
2. Control diet + 2 oz. of sarsaponin (4 lb of Micro-
Aid per ton 
Result 
Results of the eight week trial are summarized in Table 2. 
Equal gains were obtained by pigs consuming the two diets and no 
significant differences in feed consumption or feed conversion 
were observed. It might be noted that pig performance was good 
and feed efficiency was much better than normally would be 
expected for pigs in this stage of growth. No advantage for 
including sarsaponin in the diet was found. 
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Table 1. Composition of Experimental Diets 
Ingredient % 
Ground yellow corn 
Soybean meal (44%) 
Dicalcium phosphate 
Limestone 
Salt, Wfite 
Premix 
a 
81.5 
15.0 
2.0 
.B 
.3 
.4 
Provided the following in ppm; zinc 
100; iron, 75; copper, 7.5; manganese, 25; 
iodirie, 175 and selenium, 1. Provided the 
following per lb of diet: vitamin A, 
2000 IU; vitamin D, 200 IU; riboflavin, 
2.25 mg; pantothenic acid, 9 mg; niacin, 
12 mg; vitamin B12, 9 mcg; vitamin E, 7.5 IU 
and vitamin K, 1.5 mg. 
Table 2. Effect of Micro-Aid as a Feed Additive in 
Swine Finishing Dietsa 
Avg daily gain, lb 
Avg daily feed, lb 
Feed/gain 
a 
Control 
1.66 
4.33 
2.61 
Micro-Aid 
1.66 
4.57 
2.76 
Seven replications with 10 pigs/pen provided 
b 
6 sq ft of pen space/pig. Average starting weight-
126 lb. Average final 57 day weight-221 lb. 
b 
Four lb supplying 2 oz sarsaponin/ton. 
Summary 
One hundred forty pigs were utilized to study the effects 
of sarsaponin included in the finishing diet of pigs in crowded 
conditions. Pigs averaged from 100 to 152 lb at the beginning 
of the eight week study and were allowed 6 sq ft of pen space 
per pig. No advantage in gain, feed consumption or feed effi-
ciency was seen due to the addition of 2 oz of sarsaponin (4 lb 
of Micro-Aid/ton) to the diet. 
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The economic return that is realized by a commercial swine 
operation is largely determined by the efficiency of the sow 
herd. Increasing litter size and shortening the interval be-
tween litters results in greater yearly production per sow unit. 
Weaning at 2 weeks and allowing 10 days for rebreeding, theo-
retically, allows the production of 2.65 litters per sow per 
year~ compared to the national average of 1.7 litters. 
This study was conducted to determine the effect of weaning 
age on post weaning performance. 
Experimental Procedure 
One hundred sixty two crossbred pigs were·weaned on the 
same day and assigned to 3 management treatments based upon age 
at weaning. Within age groups they were allotted to 8 replica-
tions based upon weight. The treatments were: (2+) pigs weaned 
between 2 and 3 weeks of age, (3+) pigs weaned between 3 and 4 
weeks of age and (4+) pigs wean~d between 4 and 5 weeks of age. 
Although the pigs were not allotted on the basis of sex, sex 
distribution between treatments was basically equal. Prior to 
weaning, the pigs had free access to the saw's feed, but had not 
received creep feed. 
The pigs were housed in groups of 6 to 8 in an environ-
mentally regulated room (75 to 80 F) on raised slotted floor 
pens (4.0 x 6.0 ft). Wate~was provided by nipple waterers. A 
non-pelleted, 21.3% crude protein, diet was provided ad libitum. 
The diet included corn, soybean meal, dried whey and oat groats 
as major feed ingredients (Table 1). 
Days of age at weaning for the three management groups were 
15.6 (2+), 23.9 (3+) and 32.5 (4+) (Table 2). Pig weights and 
feed consumption were recorded on a weekly basis. Final pig 
weights (8+ weeks of age) were on a staggered basis 42, 35 and 
28 days aft~r weaning of the 2+, 3+ and 4+ groups of pigs, 
respectively. 
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Table 1. Starter Diet Composition 
Ingredient Percent of diet 
Yellow corn 
Soybean meal, 44% 
Dried whey 
Oat groats 
Dicalcium phosphate 
Ground limestone 
Salt, white 
ASP 250 a 
Trace mineral mixb 
Vitamin mixc 
a 
37.2 
30.0 
20.0 
10~0 
1.4 
0.8 
0.25 
0.25 
0.05 
0.05 
Provided 100 g Aureomycin, 100 g sulfa-
methazine and 50 g penicillin per ton. 
b 
Provided the following minerals in ppm: 
zinc, 100; iron, 75; manganese, 25; copper, 7.5; 
iodine, .175; selenium, .1. 
c 
Provided per pound of diet: vitamin A, 
2000 IU; vitamin D , 200 IU; vitamin E, 10 IU; 
vitamin K, 2.0 mg; riboflavin, 3.0 mg; niacin, 
16.0 mg; vitamin B
12
, 12.0 mcg; pantothenic acid, 
12.0 mg. 
Source 
Pigs/treatment 
Pigs/pen 
Initial wt, kg 
Initial age, d 
Age at 4 wk wt, d 
Table 2. Allotment 
2+ 
53 
6.6 
9.6 
15.6 
28.7 
31 
lli at weaning 
3+ 
52 
6.5 
12.0 
23.9 
29.7 
4+ 
57 
7.1 
16.1 
32.5 
32.5 
Results and Discussion 
Growth performance as measured by average weight, average 
daily gain, average daily feed intake and average feed effi-
ciency is summarized in Tables 3-6, respectively. 
Table 3. Average Weight (lb) 
Source 2+ 
2 
3 
4 
5 
6 
7 
8 
weeks 
weeks** 
weeks** a 
weeks*~::-b 
weeks* b 
weeks 
weeks 
* P<.05. 
** P<.01. 
a 
9.6 
10.5 
13.6 
18.5 
25.9 
34o5 
43.7 
Linear response. 
b 
Quadratic response. 
~ tl weaning 
3+ 
12.0 
13.5 
16.8 
23.1 
3L2 
40o9 
4+ 
16 .-1 
1908 
24.9 
33.6 
42 .. 4 
Average weights at 4 weeks of age varied linearly (P(.01), 
13.6, 13.5 and 16.1 lb for the 2+, 3+ and 4+ weaning groups, 
respectively. There was a quadratic response in weight at 5 
weeks (P(.01) and 6 weeks (P<.05) but no significant differences 
at 7 and 8 weeks. 
Average weights at 8 weeks were: 43.8 lb (2+), 40.9 lb 
(3+), and 42.5 lb (4+). There was a quadratic response (P<.05) 
in average daily gain from 4 to 5 weeks of age: .70 lb (2+), 
.46 lb (3+), .62 lb (4+) and a linear response (P<.01) from 5 to 
6 weeks; however, there were no significant differences in 
average daily gain from 6 to 7 or 7 to 8 weeks. Average daily 
feed varied linearly (P<.Ol) due to treatment from 4 to 5 weeks 
1.17 lb (2+), .77 lb (3+), .79 lb {4+), and also from 5 to 6 
and 6 to 7 weeks. There were no significant differences in feed 
efficiency from 4 to 5 weeks of age or from 5 to 6 weeks. Feed 
efficiency varied linearly (P<.Ol) from 6 to 7 weeks and quad-
ratically (P<.05) from 7 to 8 weeks. Pig mortali~y was: 3 
(2+), 1 (3+), 0 (4+). With the exception of one death in the 2+ 
treatment, all of the deaths occurred prior to 5 weeks of age. 
The~e were no data available for pigs in the 4+ treatment con-
cerning deaths prior to weaning to allow for statistical com-
parison. 
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Table 4. Average Daily Gain (lb) 
Source 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 
weeks 
weeks*~= 
b weeks* 
weeks**a 
weeks 
weeks 
* P<.05. 
*~:: P<.01. 
a 
Linear response. 
b 
2+ 
0.18 
0.42 
0.70 
1.06 
1.23 
1.32 
Quadratic response. 
~ of weaning 
3+ 
0.24 
0.46 
0.92 
1.17 
1.39 
Table 5. Average Daily Feed Intake (lb) 
Source 
2-3 weeks 
3-4 weeks*t.• 
4-5 weeks**a 
5-6 weeks**a 
6-7 weeks**a 
7-8 weeks 
* P<.05. 
** P<.Ol. 
a 
Linear response. 
2+ 
0.48 
0.73 
1.17 
1. 61 
2.27 
2.49 
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~ of Weaning 
3+ 
0.40 
0.77 
1.32 
1.80 
2.29 
4+ 
0.62 
0.75 
1. 23 
1.28 
4+ 
0.79 
1.17 
1.85 
2.24 
Table 6. Average Feed Efficiency 
Source 
2-3 weeks 
3-4 weeks 
4-5 weeks 
5-6 weeks 
6-7 k .... *a wee S"' 
7-8 k *b wee s 
* P<.05. 
** P<.OI. 
a 
2+ 
2.77 
1. 73 
1.89 
1. 51 
1.81 
1. 87 
Linear response. 
b 
Quadratic response. 
Table 7. 
Source 2+ 
2-3 weeks 1 
3-4 weeks 0 
4-5 weeks 1 
5-6 weeks 0 
6-7 weeks 0 
7-8 weeks 1 
Total 3 
% 5.7 
~ .Qf Weaning 
3+ 4+ 
1.68 
1.64 1.33 
1.45 1.62 
1.53 1.54 
1.66 1.77 
Mortality 
lli, .Qf Weaning 
3+ 4+ 
1 
0 0 
0 0 
0 0 
·o 0 
1 0 
1.9 0 
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Summary 
One hundred sixty two crossbred pigs were grouped according 
to age at weaning to evaluate the effect of weaning age on post 
weaning performance. The pigs averaged 15.6, 23.9 and 32.S days 
of age for the 2+, 3+ and 4+ week weaning treatments. 
Pigs weaned at 2+ and 3+ weeks exhibited post weaning 
slumps in feed intake and daily gain not observed in the 4+ 
week group. However, both feed intake and daily gain were 
greater for these groups during part of the 4 to 8 week of age 
common test period. The result was that at 8 weeks of age, no 
significant differences existed in pig weights due to time of 
weaning. Overall mortality was higher for pigs weaned at 2+ 
weeks of age with the majority of the losses occurring in the 
first week. No record of deaths was kept for the non-weaned 
groups during this period. 
Under the conditions of this experiment, no disadvantage 
was observed in terms of post weaning performance by weaning 
pigs at two or three weeks of age, with adequate management and 
proper facilities, in comparison to weaning after four weeks of 
age. 
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South Dakota's production of sunflowers has been increasing 
during recent years and sunflowers are now recognized as an 
important crop in the state. Sunflowers are an excellent source 
of oil, with certain varieties containing up to 40% oil. Simi-
lar to soybean meal, the by-product of sunflower oil processing 
is a meal which can be used as a source of protein in formulat-
ing swine rations. A previous experiment, reported in the 1983 
Swine Field Day Proceedings, indicated that the limiting amino 
acids in a corn-sunflower meal diet are lysine, tryptophan and 
threonine. 
This study was conducted to identify the optimum level of 
tryptophan in a lysine fortified low-protein, corn-sunflower 
meal diet for young growing pigs. 
Experimental Procedure 
Two hundred eighty-eight weaned pigs averaging 14o3 lbs 
were used in the two trials of this studye Pigs were allotted 
to six dietary treatments according to weight and ancestry with 
six pigs per pen and each treatment was replicated four times. 
Pigs were housed in an environmentally controlled lab in the 
Animal Science Complex and provided feed and water. ad libitum 
during the 28 day trials. Pig weights and feed weighbacks were 
taken weekly. Blood ~amples were collected on day 28 for serum 
urea nitrogen determination. DL-tryptophan, which has been 
shown to be 80% available, was used as the tryptophan source to 
supply the specified L-tryptophan levels used in trial two. 
The composition of the diets for the two trials are shown 
in Table 1. Experimental treatments were as follows: 
Trial one: 
1 • 13% C.P. sunflower meal basal plus .89% L-lysine 
.15% L-threonine, .1% L-ieoleucine and .1% DL-
methioninee 
2. Diet one plus .02% L-tryptophan 
3. Diet one plus .04% L-tryptophan 
4. Diet one plus ·.06% L-tryptophan 
5. Diet one plus .08% L-tryptophan 
6. 18% C.P. sunflower meal basal plus .62% L:..lysine 
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Trial two: 
1. 13% C.P. sunflower meal basal plus .84% L-lysine, 
.15% L-threonine, .1% L-isoleucine and .1% DL-
methionine 
2. Diet one plus .0375% DL-tryptophan (.03% L-tryp-
tophan) 
3. Diet one plus .075% DL-tryptophan (.06% L-tryp-
tophan) 
4. Diet one plus .113% DL-tryptophan (.09% L-tryp-
tophan) 
5. 18% C.P. sunflower meal ~asal plus .62% L-lysine 
6. 18% C.P. soybean meal basal plus .15% L-lysine 
Table 1. Composition of Experimental Diets (%) 
Ingredient 
Yellow corn 
Sunflower meal 
Soybean meal 
Dried whey 
Dicalcium phosphate 
Salt (white) 
Trace mineral premix 
Vitamin premix 
ASP-250 a 
L-lysine HCl 
·1-threonine 
L-isoleucine 
DL-methioQine 
a 
Sunflower Meal 
13% protein 18% C.P. 
78.3 
12.57 
.10.0 
.9 
.3 
.05 
.04 
.25 
.84 
.15 
.1 
.1 
58.95 
27.87 
10.0 
1.2 
.3 
.05 
.04 
.25 
.62 
Aureomycin, s-ulf amethazine, penicillin. 
Results 
Trial One 
Soybean Meal 
18% C.P. 
61. 29 
25.6 
10.0 
.76 
.3 
.05 
.04 
.25 
.15 
Growth performance and blood urea nitrogen data are summa-
rized in Table 2. Average daily gains increased linearly as 
tryptophan was added to the diets. Gains increased in all 
treatments when tryptophan was supplemented to the low-protein 
basal diet; however, supplementing this diet with .02 or .06% 
tryptophan resulted in non-significant increases in gain, while 
gains of pigs fed diets containing .04 and .08% added tryptophan 
were greater (P<.05) than those of pigs fed the unsupplemented 
diet. Pigs in treatment six, fed the 18% protein s~nflower meal 
diet, gained faster and were more efficient in feed utilization 
than pigs fed each of the 13% protein diets. 
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There was a linear (P<.Ol) decrease in feed/gain with the 
addition of tryptophan to the 13% protein basal diet. However, 
feed/gain did not differ significantly among pigs fed diets 
supplemented with .02 to .08% L-tryptophan. Pigs fed the 18% 
protein diet had the best feed utilization and required signifi-
cantly less feed/gain than pigs fed all other d~ets. Average 
daily feed intake was lower (P<.05) for pigs fed the 13% protein 
unsupplemented diet (treatment 1). 
Serum urea nitrogen levels decreased significaritly as tryp-
tophan was supplemented to diets 2, 3 and 4 indicaiing a better 
balance of amino acids in these diets. The increase in serum 
urea nitrogen values for the 18% protein diet may be a result of 
an excess of amino acids for the young growing pig_. 
Trial two 
Growth performance and blood urea nitrogen data are 
summarized in Table 3. 
Pigs fed the 18% protein diets gained faster and utilized 
feed better than pigs fed the 13% protein diets~ There were no 
significant differences in average daily gains or feed ef f i-
ciencies between the 13% protein basal and this diet supple-
mented with .03, .06 or .09% L-tryptophan. Feed consumption did 
not differ significantly among treatments. 
Daily gains were similar when pigs were fed the corn-
soybean meal diet (treatment 6) or the corn-sunflower meal diet 
(treatment 5). However, pigs fed the soybean meal diet utilized 
feed more efficiently than those fed the sunflower meal diet. 
Serum urea nitrogen levels decreased as tryptophan was 
supplemented to the diets. The increase of serum urea nitrogen 
in the 18% protein rations most likely indicate an excess of 
amino acids for the young growing pig. 
The results of trial one indicate that as tryptophan is 
supplemented to the 13% protein basal diet average daily gain 
and feed utilization improve. Serum urea nitrogen values also 
indic~te a better balance of amino acids for the young pig as 
tryptophan is added. These data suggest that at least .04% 
supplemental tryptophan is needed in 13% protein sunflower meal 
diets. 
The results of trial two were inconclusive showing no 
enhancement of performance with added tryptophan as was found in 
trial one. In both trials, pigs fed the 18% sunflower meal diet 
performed better than pigs fed the lower protein tryptophan 
supplemented diet. These results suggest that the low protein 
diet may have been deficient in total nitrogen or some other 
nutrient. Comparing th~ 18% protein corn-sunflower meal diet 
with the 18% protein corn-soybean meal diet resulted in no 
difference in average daily g~ins but significantly better feed 
utilization occurred when pigs were fed the 18% soybean meal 
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diet. Serum urea nitrogen values indicated a better amino acid 
balance with the addition of tryptophan. 
Summary 
An experiment consisting of two trials, utilizing two hun-
dred eighty-eight pigs, was conducted to identify the optimum 
level of tryptophan required by the young growing pig fed an 
amino acid fortified 13% protein diet. 
Trial one indicated better performance of the growing pig 
when .04 to .08% L-tryptophan was added to the 13% protein basal 
diet that contained .14% tryptophan. In trial 2, pig perform-
ance did not improve when the low protein diet was supplemented 
with tryptophan. However, serum urea nitrogen data suggest that 
these diets were improved in amino acid balance by supplemented 
tryptophan. Improved growth and feed efficiency of pigs fed the 
higher protein diets indicate that the low protein diet might 
have been deficient in some other nutrient(s). 
Table 2. Effect of Dietary Tryptophan Levels on 
Performance of Young Weaned Pigs (trial 1) 
Diet 
Added L-tryptophan 
Treatment 
Initial wt, lba 
Final wt, lb 
0 
1 
13.6 
2s.shb 
13% protein 
.02 .04 .06 
2 3 4 
.08 
5 
13.7 13.9 13.7 13.8 
3 o • sh , c · 3 2 • 5 c 30.lb,c 31.9c 
18% 
protein 
0 
6 
13.9d 
35.2 d 
·Avg daily gain, lb e 
Avg daily feed, lb 
Feed/gaine 
• 54b 
l.02b 
• 59 b ,c • 64c 
1.14 c l.26d 
• 6lb ,c • 66c • 77 d 
l.2cf:'d l.24c,d l.28d 
1 • 9 6 b 'c 1 • 8 8c 
Serum urea n\trogen 
mg/100 ml 
a 
2.05 
8 .1 b ,c 
1. 94 c 1. 95C 
5. 7 d 6.0d 5. 9 d 
Four lots of six pigs each per treatment. 
b,c,d 
6.5c,d 
Means with unlike superscripts differ (P<.05). 
e 
Significant linear response, (P<.01). 
f 
Significant quadratic response, (P<.003). 
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1. 73 
9.9d 
Table 3. Effect of Dietary Tryptophan Levels 
on Performance of Young Weaned Pigs (trial 2) 
Diet 
Added L-tryptophan, % 0 
Treatment 1 
Initial wt, lba 15. lb 
Final wt, lb 33 .8 b 
Avg daily gain, lb .67 
Avg daily feed, lb 1.32b 
Feed/gain 1.98 
Serum urea nitrogen 
9 .1 b mg/100 ml 
a 
13% protein 
SFM 
.03 .06 .09 
2 3 4 
15 .ob 14.6b 15.0b 
33.4 b 34. 5 b 34.4 b 
.66 .70 .70 
' 1. 33 b 
2.03 
1.35b 
2.00 
1.40b 
2.02 
7. 3 c 5.9 c 6. 5 c 
Four lots of six pigs ~ach per treatment. 
b,c,d 
18% protein 
SFM SBM 
0 0 
S' 6 
15.1 15.0 
38 • 3C 38. Sc 
o83c • 84 c 
1.47 
1. 83c 
1. 40 d 
1.67 
10 .1 b 13.3d 
Means with unlike superscripts differ, (P<o05). 
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In 1973, the National Research Council's (NRC) publication, 
"Nutrient- Requirements of Swine", contained recommendations of 
4.4 lb of feed/day or 6340 kcal of metabolizable energy (ME) for 
both sows and gilts. Eipected gains from this feeding level 
were .77-.99 lb/day for gilts and .33 - .66 lb/day for sows. 
In 1979, NRC modified the recommendations to 4.0 lb of 
feed/day or 5760 kcal of ME/day. No reference was made in 
regard to expected gains. In both cases these were recommenda-
tions for a moderate environment and adjustments to these feed-
ing levels were suggested under more severe environments. 
In spite of 
"authorities" were 
levels for gilts 
rec~mmendations was 
had an additional 
argument was the 
requirement because 
those published recommendations, many 
recommending significantly higher feeding 
than for sows. The reasoning for these 
that gilts were still growing and therefore 
requirement for growth. Ignored in the 
fact that sows had a higher maintenance 
of larger body size. 
At SDSU we had observed that gilts were able to maintain 
pregnancy longer and more successfully on very low energy diets 
(3000 kcal) tha~ were sows. When searching the literature for 
research directly comparing the energy requirements of gilts and 
sows one finds that little has been reported. 
Therefore, the three trials reported herein, were d~signed 
to directly compare the requirement for HE for sows fed to gain 
approximately .5 lb/day and gilts fed to gain .9 lb/day. 
Experimental Procedure 
Three trials were conducted to obtain information on the ME 
requirements of gilts and sows. trial 1 was a preliminary trial 
utilizing three littermate pairs of gilts and four littermate 
pairs of sows. The trial was designed to observe differences in 
ME requirement for gain of sows and gilts and also differences 
due to reproductive status, open or pregnant. One individual of 
each pair was bred and one remained open. All sows and gilts 
were fed 2.5 lb of a basal diet (Table 1) plus corn starch to 
alter energy intake. The basal diet provided all daily nutrient_ 
requirements except energy. Corn starch provided only extra 
energy. Sows and gilts were weighed weekly and corn starch 
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levels were adjusted to obtain .9 lb of gain/day for gilts and 
.5 lb of gain/day for sows throughout gestation. The sows and 
gilts were bred in November and farrowed in February and March. 
Table 1. Basal Gestation Dieta 
Ingredient Percentage of Diet 
Ground yellow corn 
Soybean meal (49%) 
Dicalcium phosphate 
Limestone 
Trace mineral salt (1.0% zn) 
Vitamin premix 
Total 
a 
54.60 
40e40 
2.62 
1.52 
.86 
+ 
Feeding rate of 2.5 lb provides daily: 
protein, 280 gm; calcium, 15 gm; phosphorus, 
10 gm; NaCl, 10 gm; vitamin A, 8200 IU; vitamin D~ 
820 IU; riboflavin, 8.0 mg; niacin, 44.0 mg; 
pantothenic acid, 33.0 mg; vitamin B 12 , 28 mcg. 
Trial 2 was designed to evaluate gilts and sows of two 
stages of maturity. Thirteen gilts eight months old, 13 gilts 
eleven months old and 17 mature sows were fed as described in 
experiment 1. The same basal diet and corn starch provided the 
daily nutrient and energy levels. The target gains for the 8 
month gilts, 11 month gilts and mature sow were .9, .7 and .5 
lb/day, respectively, for the entire gestation period. Because 
of the difficulty of obtaining gains in trial 1 during early 
gestation the feeding regime in this trial provided for lbs of 
gain of .7-.9-.1.1 for 8 month gilts, .5-.7-.9 for 11 month 
gilts and .3-.5-.7 for mature sows for the first, second and 
last thirds of gestation. These females were also bred in 
November and farrowed in February and March. 
Trial 3 followed the same guidelines as trial 2 and 
utilized 25 gilts and 27 sows. The 8 month old gilts were fed 
to gain .9 lb/day with increasing gain during the gestation 
period and the mature sows were fed to gain .5 lb/day with the 
same pattern as the gilts. This trial was conducted during the 
month of June to September. 
In all three trials sows and gilts were individually fed in 
outside feeding stalls. Feeding level of corn starch was 
adjusted on a weekly basis for each individual in an attempt to 
have each individual conform to the prescribed daily rate of 
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gain. In each trial the sows and gilts were group housed in 
colony housing with outside concrete pens and with free access 
to water. 
Results 
The results of Trial 1 are shown in Table 2. The 
individuals which were bred in each littermate pair gained at a 
rate similar to the predetermined desired gain of .90 lb/day for 
gilts and .SO lb/day for sows, respectively. Gains were .93 and 
.60 lb/day for bred gilts and sows, respectively. Daily corn 
starch required above the 2.5 lb of basal diet was also similar 
(2.37 and 2.43 lb). The resulting energy consumption to obtain 
the desired gains was approximately 7000 kcal of ME/day. 
Although corn starch was provided at a level limited only by the 
ability or desire of the open gilts and sows to consume it, 
desired gains were not obtained on the open females. Consump-
tion of corn starch was nearly double that consumed by their 
pregnant counterparts. Total ME consumed by each open group 
exceeded 10,000 kcal/day. Gilts came closer to obtaining the 
desired gains, possibly a reflection of differences in mainten-
ance requirements. Pregnant females requiring less energy than 
open females to obtain the same rates of gain may be a function 
of differences in metabolism and also the compos~tion of gain. 
Pregnant females have a high level of water retention associated 
with pregnancy as well as placental and fetal development. The 
results of this preliminary trial would indicate that the ME 
requirement of pregnant sows and gilts is similar and that 
feeding level needs to be increased during winter months. 
Trial 2 utilized gilts at two stages of maturity and mature 
sows. The predetermined gains were .9 lb/day for gilts 8 months 
old, .7 lb/day for gilts 11 ~onths old and .5 lb/day for mature 
sows. Gains were quite close to the level desired over the 
entire gestation period (Table 3). Eight month old gilts gained 
slightly less and sows slightly more than desired. Daily corn 
starch consumption was different among groups with the greatest 
consumption occurring in the 11 month age group (2.70 lb). Over 
one half lb more corn starch was consumed by the 8 month old 
gilts than the mature sows (1.69 vs 1.11). No explanation is 
offered as to the larger ME consumption of the 11 month gilt 
group (7413 kcal). Even though this was a winter trial, the 8 
month gilts and mature sows required less energy than in thr 
previous trial. The gilts required .58 lb more corn starch per 
day than sows to gain just short of the desired level. Thus, in 
this trial, approximately 870 kcal of ME dr more than one half 
lb of additional gestation diet was required to have gilts gain 
.9 lb/day than to have sows gain .5 lb/day. 
The results of trial 3 are shown in Table 4. Gains 
obtained were similar to the last trial and were very close to 
those desired. Gilts required more energy than did sows (810 
kcal of ME) consuming more than .5 lb additional corn 
starch/day. Energy consumed was 4893 kcal of ME for gilts and 
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4083 kcal of ME for sows. These levels are under the NRC sug-
gested levels and are less than the levels required in trials 1 
and 2. These levels reflect seasonal environmental differences 
as trial 3 was a summer trial and trials 1 and 2 were conducted 
in November-February. 
Combining the last two trials where larger numbers of sows 
were involved, 8 month old gilts and mature sows had a 
difference of 840 kcal of ME consumption/day. Gilts consumed 
5395 kcal of ME to gain .83 lb/day on the average and sows 
consumed 4555 kcal of ME to gain .57 lb/day on the average. To 
achieve these levels of ME with a 14% protein corn-soybean meal 
gestation diet, gilts would need to consume 3.7 lb/day and sows 
would need to consume 3.1 lb/day. The criteria for evaluating 
energy requirements in this trial was gestation gain. Of impor-
tance, but not evaluated, is time required to return to estrus 
and establish preganncy. There is little research to document 
the relationship between gestation gain and rapid return to 
estrus. 
Summary 
Three trials utilizing 104 crossbred sows and gilts were 
conducted to evaluate energy needs to provide_ predetermined 
gestation gains for gilts and sows. In trial l» gilts required 
similar energy levels (6918 kcal ME) to gain .9 lb/day as bred 
sows required (7008 kcal ME) to gain .5 lb/day during gestation. 
Open sows and gilts consumed much more energy but were unable to 
gain at the predetermined levels. In trial 2, 8 month old gilts 
required more energy than mature sows (5898 vs 5028 kcal ME) and 
11 month old gilts consumed more than either other group to gain 
at an intermediate level. In trial 3, a daily difference in 
energy consumption of approximately 800 kcal of ME existed 
between gilts and sows fed to predetermined gestation gains. If 
the results of the last two trials are averaged, a difference in 
energy consumption of 840 kcal of ME/day is found between gilts 
fed to gain .9 lb/day and sows fed to gain .5 lb/day. This 
difference is approximately .6 lb of additional gestation feed 
needed per day for the bred gilt if gestation gain is used as a 
criteria of evaluation. 
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Table 2. Comparisons of ME Requirements of Either 
Open or Pregnant Sows or Gilts Fed to Gain 
Predetermined Amounts During Gestation (trial 1) 
a 
Bred Reproductive Condition 
Stage of Maturity 
a 
Open 
Gilts Sows Gilts Sows 
No. of sowsc 3 4 3 4 
Breeding wt, lb 275 430 268 )!:::"''"" r -.• 432 
110 day wt, lb 362 455 371 .......... t.. 498 ;I'- .. I'" 
Gestation gain (11~ d), lbb 87 25 103 ~.c* 66 
.79 • 22 .93 ...... .60 Avg daily gain, lb -r •r 
Daily corn starch, lb 4.68 4.97 2.37 2.43 
Kcal ME, basal diet 
(2.5 lb) 3363 3363 3363 3363 
Kcal ME, corn starch 7020 7455 3555 3645 
Daily ME consumption, 
kcal 10,382 10,818 6918 7008 
** P<.01. 
a 
Litter mate pairs. 
b 
Predetermined pairs were .9 lb/day or 99 lb for gilts and 
.SO lb/day or 55 lbs for sows. 
c 
Bred in November, farrowed February-March. 
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Table 3. Comparisons of ME Requirements of Gilts in 
Two Stages of Maturity and of Sows Fed to Gain 
Predetermined Amounts During Gestation (trial 2) 
Item 
No. of sows 
b 
Breeding wt, lb** 
110 day wt, lb** 
Gestation gain (110 d), Iba** 
Avg daily gain, Iba** 
Daily corn starch, lb** 
Kcal MEf basal diet 
Kcal MEf corn starch 
Daily ME consumption, kcal 
** P<.Ol. 
a 
Gilts 
(8 mo) 
13 
322 
413 
91 
.83 
1.69 
3363 
2535 
5898 
Gilts 
(11 mo) 
13 
346 
424 
78 
.71 
2.70 
3363 
4050 
7413 
Sows 
17 
452 
517 
64 
.58 
1.11 
3363 
1665 
5028 
Predetermined gains 
55 lb total gain, for 8 
respectively. 
were .9, .7 and .5 lb/day or 99, 77 and 
month gilts, 11 month gilts and sows, 
b 
Bred in November to farrow February-March •. 
Table 4. Comparisons of ME Requirements of Gilts 
and Sows Fed to Gain Predetermined Amounts 
During Gestation (trial 3) 
Item Gilts Sows 
No. of sows b 
Breeding wt, lb** 
110 d wt, lb** 
Gestation gain (110 d), lba ** 
Avg daily gain, Iba ** 
Daily corn starch, lb** 
Kcal ME, basal diet 
Kcal ME, corn starch 
Daily ME consumption, kcal 
** P<.01. 
a 
25 22 
318 444 
408 504 
90 60 
.82 .55 
1.02 .48 
3363 3363 
1530 720 
4893 4083 
Predetermined gains were, 9 lb/day or 99 lb for gilts 
and .5 lb/day or 55 lb for sows. 
b 
Bred in June, farrow September. 
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As pigs approach market weight, the range in weight within 
a pen often increases with the slow grower lagging further and 
further behind. These slow growers represent a management pro-
blem for producers because they occupy expensive pen space and 
continue to consume feed for body maintenance needs even though 
they may not be growing. The objective of the study reported 
herein was to determine if pigs identified as slow growers 
during ·the growing period would respond to high levels of diet-
ary antibiotics during the finishing period. 
Experimental Procedures 
Pigs were selected as slow growers if they were in the 
lowest 25% of their contemporary group as determined by gain 
from . approximately 50 to 130 lb. The lowest 5% were discarded 
and the next 20% were allotted to two experimental treatments. 
At Beresford, 42 pigs were selected out of 200 pigs and at 
Brookings 24 pigs were selected out of 112 pigs. 
The pigs were allotted to three replications of seven 
pigs/pen at Beresford, and two replications of six pigs/pen at 
Brookings. Average starting weight was 125 lb at Beresford and 
114 lb at Brookings. Pens were balanced for sex of pig. Pen 
space was in excess of 8 sq ft/pig at both locations. The eight 
week trial was conducted during the summer months and the pigs 
were housed in environment-modified buildings with slatted 
floors. 
The composition of the diets fed which were calculated to 
contain .7% lysine is shown in Table 1. The two treatments 
were: 
Treatment 1. No dietary antibiotic supplementation 
Treatment 2. 100 gm tylan-100 gm sulfamethazine/ton for 
4-weeks followed by 40 gm tylan/ton for 4 
weeks 
In treatment 2, the combination of Tylan and sulfamethazine 
was at a therapeutic level and Tylan, alone, was at a growth 
promoting level. 
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Table 1. Composition of Experimental Ration 
Ingredient 
Ground yellow corn 
Soybean meal (44%) 
Dicalcium phosphate 
Limestone 
Salt, white 
P . a remix 
a 
% 
78.4 
18.8 
1.2 
.9 
.3 
.4 
Provided the following in ppm: zinc, 100; 
iron, 75; copper, 7.5; manganese, 25; iodine, .175; 
and selenium, .1. Provided the following per lb of 
diet: vitamin A, 2000 IU; vitamin D, 200 IU; ribo-
flavin, 2.25 mg; pantothenic acid, 9 mg; niacin, 
12 mg; vitamin B12 , 9 mcg; vitamin EP 7.5 IU and 
vitamin K, 1.5 mg. 
Results 
A summary of the pig performance is shown in Table 2. 
During the first four weeks pigs which had received the thera-
peutic level of tylan-sulfa consumed mdre feed and gained faster 
than those receiving no antibiotic. These differences were 
significant at the 10% level. A numerical, but not-significant 
improvement in feed conversion was also observed. During the 
second four week period when a growth promoting level of tylan 
was fed, no significant response was observed in pigs perform-
ance. 
Combining the two periods revealed a response (P<.10) in 
daily gain due to antibiotic supplementation to the diets of 
slow growing pigs. This response resulted in approximately 8.4 
lb heavier pigs at the end of the experiment. Differences in 
feed consumption and feed/gain were not significant. It should 
also be noted that the controls performed at a desirable level 
during the 56 day experimental period. It is possible that 
sorting the pigs into more uniform groups without competition 
from larger and possibly more aggressive pigs may have allowed 
the pigs to compensate for their earlier slow growth. 
This study was a part of a regional study and the data 
generated will be combined with other data to evaluate the 
response of slow growing pigs to antibiotics. Additionally, 
plans have been made to study the compensatory response to 
sorting pigs into more uniform outcome groups during the middle 
of the growing-finishing period. 
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Table 2. Response of Slow-Growin~ Finishing Pigs 
to Antibiotic Supplementationa 
First 28 days 
Avg daily gain, lb d 
Avg daily feed, lb d 
Feed/gain 
Second 28 days 
Avg daily gain, lb 
Avg daily feed, lb 
Feed/gain 
Overall 56 days 
Avg daily gain, lb d 
Avg daily gain, lb 
Feed/gain 
a 
Control 
1.78 
5.02 
2.85 
Control 
1.66 
5.77 
3.47 
Control 
1. 71 
S.36 
3.14 
Tylan-Sulf ab 
2.01 
5.36 
2.69 
Tylan c 
1. 72 
5.89 
3.44 
Antibiotic 
1.86 
5.58 
3.02 
Three replications of 7 pigs/pen (42 pigs selected out of 
200 pigs) averaging 125 lb and 2 replications of 6 pigs/pen (24 
pigs selected out of 112 pigs) averaging 114 lb. 
b 
100 gm tylan-100 gm sulfamethazine/ton. 
c 
40 gm tylan/ton. 
d 
Means significantly different at the 10% probability level. 
Summary 
Slow growing pigs (SO to 130 lb) were selected from con-
temporary groups to evaluate the response of these pigs to 
antibiotic supplementation during the finishing period. Sixty-
six pigs were selected from 312 pigs at Beresford and at 
Brookings. They were allotted to two treatments: no antibiot~c 
or 100 gm tylan - 100 gm sulfamethazine/ton for 28 days followed 
·by 40 gm Tylan for 28 days. Pigs ate more feed and gained 
faster (P<.10) during the initial 28 day p~riod when they 
received antibiotics. No response was seen during the second 28 
day period. 
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Although pigs may be fairly uniform in weight when they are 
placed in growing-finishing facilities, uneven performance and 
thus a wide range in weight at market time is a common 
occurrence. Poor performing pigs during the growing period seem 
to continue to grow slower than their faster growing 
counterparts if they are left in the same pen during the 
finishing period. The study reported herein is designed to 
determine if sorting pigs by performance during the growing 
period will lead to better performance during the finishing 
period. The effect of addition of antibiotic to the finishing 
diet was also evaluated. 
Experimental Procedure 
Growth performance of 153 pigs was evaluated from approxi-
mately 50 lb to 115 lbs. From that group the slowest growing 
pigs (6%) and the fastest growing pigs (4.5%) were eliminated 
from the experiment. The remaining pigs were allotted to three 
outcome groups based upon slow, medium and fast growth. Within 
each performance outcome group the heaviest 14 pigs were allot-
ted to two pens in replication 1, the second 14 pigs by weight 
were allotted to two pens in replication 2 and the lightest 14 
pigs were allotted to two pens in replication 3. One of the two 
pens of pigs in each replication wa~ then fed 50 gm/ton of 
aureomycin. All pigs were fed the same 15% protein corn-soybean 
meal diet. Th~ only difference was the presence or absence of 
antibiotic. Gain, feed consumption and feed efficiency were 
then monitored from approximately 113 lb to 210 lb. The pigs 
were housed in the environment-modified confinement building at 
the Southeast South Dakota Experiment Farm at Beresford, South 
Dakota. The pens, which were 50% slats over a scraper system, 
provided adequate pen space for the seven pigs/pen. The study 
was conducted during the months of January through March. 
Results 
The results of the finishing trial are shown in Table 1. 
Average daily gain varied among treatment groups from 1.78 for 
the slow growing pigs receiving no antibiotics to 2.02 for pigs 
from the medium growth group receiving antibiotics. A signifi-
cant interaction was obser~ed for both average daily gain and 
average daily feed. Within the antibiotic fed groups, the 
50 
medium and fast growing groups of pigs consumed significantly 
more feed and gained significantly faster than pigs from the 
slow growing group. Differences in feed efficiency also ap-
proached significance, however, these differences were not 
observed among groups of· pigs which did not receive antibiotics. 
Table 1. Summary of Performance of Pigs with Different 
Previous Growth Rates and the Effect of Addition 
of Antibiotics to the Finishing Diet 
Previous growth rate 
Antibiotic a 
Slow Hedi um 
+ 
Fast 
No. of pigs 
Initial wt, lb 
Final wt, lb 
Avg daily gain, 
Avg daily feed, 
Feed/gain 
Aureomycin, 
Within the 
growing groups 
(P<.05) than the 
+ + 
21 21 21 21 21 21 
104 104 113 113 121 121 
lb b 
208 208 211 211 211 210 
1. 78 1. 79 1.88 2.02 1. 94 1. 91 
lb b 6.45 6.07 6.47 6.63 6.45 6.39 
3.62 3.39 3.44 3.31 3.32 3.35 
50 gm/ton. 
antibiotic fed groups, the medium and fast 
consumed more feed (P<.05) and gained faster 
slow growing group. 
Table 2 summarizes performance of pigs based upon previous 
growth rate and averaged across antibiotic treatments. The 
previously slow growing group of pigs gained significantly 
slower (1.78 lb/day) than the previously medium (1.95 lb/day) or 
fast growing pigs (1.93 lb/day). Feed consumption figures 
followed the same pattern but the differences only approached 
significance. 
Table 2. Summary of Performance of Pigs With 
Different Previous Growth Rates 
Previous growth rate Slow Medium 
No. of pigs 42 42 
Initial wt, lb 104 113 
Final wt, lb 208 211 
Avg daily gain, lba 1. 78 1. 95 
Avg daily feed, lb 6.26 6.55 
Feed/gain 3.51 3.37 
a 
Fast 
42 
121 
211 
1. 93 
6.42 
3.33 
Previously slow growing pigs continued to grow slower than 
the medium or fast growing pig group (P<.05). 
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Performance of pigs based upon antibiotic supplementation 
is shown in Table 3. Average daily gain, feed consumption and 
feed/gain were similar between pigs fed diets during the 
finishing period with or without aureomycin included at 50 
gm/ton. 
Table 3. Summary of Performance (113-210 lb) of Pigs 
With or Without Antibiotic Included in the Finishing Diet 
No. of pigs 
Iriitial wt, lb 
Final wt, lb 
Avg daily gainp lb 
Avg daily feed, lb 
Feed/gain 
Finishing Diet 
Without antibiotic With antibiotic 
63 
113 
210 
1.87 
6.46 
3o46 
63 
113 
210 
1.91 
6.36 
3.35 
The results of this experiment indicate that pigs which 
were gaining slowly during the growing period (up to 115 lb) 
will not gain as well as previously fast growing pigs, even when 
sorted into uniform groups. It should be pointed out that rate 
of gain even of the slow growing pigs was close to that normally 
expected of pigs during the finishing period. Failure to 
receive a response to antibiotic is not surprising given the 
level of performance of all pigs. In the previous article (AS 
Series 84-11) the response was due to a therapeutic level of 
antibiotic and 50 gm/ton of aureomycin is a growth promoting 
level. 
Summary 
One hundred twenty six pigs were allotted to three outcome 
groups based upon growth rate during the growing period (slow, 
medium and fast growth). During the finishing period, they 
received a 15% protein diet with or without 50 gm/ton 
aureomycin. Pigs which had previously grown slowly continued to 
grow at a slower rate than those which had gained at a medium or 
fast rate. No differences in performance were seen due to 
presence of an antibiotic except that within the antibiotic fed 
groups, medium and fast growing pig groups consumed more feed 
and gained faster than pigs from the slow gaining group. These 
differences were not observed among groups of pigs not receiving 
a antibiotic. 
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Molds (or fungus) are commonly found in the environment, 
with more than 200,000 species recognized at pres~nt. About 60 
species of mold have been determined to be harmful to man and 
animals. The presence 'of molds in feed grains may result in 
problems and economic losses for swine producers. Molds utilize 
nutrients present in infected grains to lower the available 
energy, vitamin E and carotene levels in these grains. Certa~n 
groups of molds may produce chemical metabolites~ called myco-
toxins, that are detrimental to the growth and . reproductive 
function of swine, if ingested. 
CONDITIONS FAVORING MOLD GROWTH AND MYCOTOXIN PRODUCTION 
The optimum conditions for mold growth are· quite variable. 
However, several basic requirements must be met for molds to 
grow in field or stored grains: (1) a carbohy~rate source that 
is readily available, (2) the moisture level in the grain must 
exceed 14% with at least 70% relativ~ humidity, (~) a tempera-
tur~ that is adequati for growth and(or) mycotoxin production 
0 ' 
(may range from 32 to 77 F) and (4) the presence of oxygen. 
Mold infections in field grains generally occur during the 
flower or silk stage. These infections are difficult to control 
particularly if periods of rainfall persist around harvest. 
Other factors may enhance mold growth in stored or unharvested 
grains. Fungal invasion may increase if the seed coat is 
damaged by insects or during handling. Drought conditions, 
failure to dry corn soon after harvest and storage of high 
moisture grains (without preservatives) in the presence of oxy-
gen may also increase mold growth and mycotoxin production. 
MYCOTOXINS OF CONCERN 
Mycotoxins are typically discussed individually with 
respect to their toxicity to swine. However, infection by a 
single specie 0£ mold may produce several mycotoxins that work 
synergistically to produce toxicosis in the animal following 
ingestion of the infected grain. A number of species may also 
pr~duce the same or related mycotoxins. Several common myco-
toxins and their effects on swine are summarized in Table I. 
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Zearalenone and vomitotoxin. Currently, the mycotoxin 
producing fungus of greatest concern to the midwest belongs to 
the genus Fusarium. These molds typically infect corn and 
produce "scab" in wheat, oats and barley. Optimum growth in 
corn occurs when rainfall and temperatures greater than 70 F are 
prevelant during silking, followed by a short drying season 
during the fall. High Fusaria infections may also be associated 
with high corn-borer infestations. Optimal growth occurs at 
temperatures of 68 to 77°F, but mycotoxin production is stimu-
lated at temperatures of 59°F and below. Mechanical damage to 
the grain and improper storage conditions for corn having 
greater than 15% moisture are also conducive to mold growth. 
Fusaria may produce a number of mycotoxins, two of which are 
currently considered to be of economic importance: zearalenone 
and vomitotoxin. Swine are particularly sensitive to zearale-
none which is an estrogen-like compound. Less than 10 ppm 
zearalenone in the diet may produce estrogenism in pre-puberal 
gilts characterized by reddening and swelling of the vulva and 
mammary glands, increased uterine weight and thickening of the 
uterine wall. Prebreeding and gestation diets containing zear-
alenone will produce pseudopregnancy or impair development of 
the uterus, placental membrane and fetuses in pregnant gilts. 
Zearalenone lowers circulating testosterone levels, decreases 
libido and delays development of sexual behavior in young boars, 
but does not affect sperm production. 
Vomitotoxin is generally present in association with zear-
alenone in Fusarium infected grains. Vomitotoxin typically 
causes feed refusal and vomiting when present in diets fed to 
young pigs at low (1 ppm) and high (20 ppm) concentrations, 
respectively. Vomitotoxin may also reduce fetal weight in preg-
nant gilts. Abnormal steroid levels, embryonic death and loss 
of normal estrus cyclicity result when both vomitotoxin and 
zearalenone are present in diets fed to gestating sows. 
Aflatoxins. Another group of mycotoxins of increased 
interest, are the aflatoxins, produced by Aspergillus flavus and 
A. parasiticus. Aflatoxins are a group of similar or related 
toxins typically associated with improper storage of corn. The 
greatest incidence of aflatoxins occur in warm humid regions 
with few reported problems in the midwest. 
Diets containing aflatoxins will reduce disease resistance 
and growth rate in growing swine. Severe cases result in death. 
Aflatoxins cause feed refusal, and gastric ulcerations in sows 
fed diets containing contaminated grains. Aflatoxins have not 
been associated with reproductive problems in breeding swine. 
However, no safe levels have been determined. 
Ochratoxin A and Citrinin. Penicillium molds may produce 
several mycotoxins, including ochratoxin A and citrinin. Peni-
cillium molds have been reported most frequently in Scandinavian 
countries, but can occur in Canada and the United States. Mold 
growth is typically associated with late harvested barley. 
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Ergot. Clavicips Rurpurea is a parasitic fungus that is 
most commonly found on rye but may also infest wheat, barleyand 
triticale. The fruiting bodies (sclerotia) of C. rurpurea con-
tain alkaloids which are toxic to animals and humans once inges-
ted. This toxicity, called ergot, is reported frequently in the 
midwest. 
The most severe symptoms of ergot toxicity occur when swine 
are fed diets containing high levels of ergot for an extended 
period of time. Severe ergotism decreases blood flow to the 
body extremities (tail, legs, etc.) causing deprived tissues to 
die and ultimately become gangrenous. Ergotism also results in 
uterine contractions and abortion in pregnant animals. Sows and 
gilts fed diets containing ergot have shortened gestation per-
iods and farrow pigs that are small and weak. A large percent-
age of these pigs typically die soon after birth due to their 
weakened state. Ergot restricts mammary gland development and 
suppresses milk production in sows, which contributes to the 
high piglet mortality. 
PREVENTION AND GUIDELINES 
The most effective treatment against mold growth and myco-
toxin production is prevention. However, prevention of field 
infestations is difficult at best and probably not feasible. 
Mold growth may be controlled in stored grains through use of 
sound grain storage and handling practices. High moisture 
grains present the greatest problem. Storing high moisture 
grains in air tight structures or pre-treatment with organic 
acids such as propionic acid prior to storage in conventional 
structures should limit mold growth and mycotoxin production. 
Extreme caution should be used any time swine are fed 
grains or mixed feeds thought to be moldy. However, not all 
molds produce mycotoxins and some produce mycotoxins only under 
certain conditions. Thus, the following steps should be 
followed before making a decision to feed or discard a suspect 
grain: 
1. Feed the suspect grain to a few healthy growing pigs 
that are not sexually mature (i.e. non-cycling gilts). 
Be observant for any deleterious effects. 
2. Blend the suspect grain or feed with sound grain to 
dilute the concentration of mycotoxins. 
3. Never feed moldy grain to the breeding herd or replace-
ment gilts because zearalenone and ergot are the two 
mycotoxins most likely to occur in the midwest. 
4. If mycotoxicosis is suspected, consult a veterinarian. 
Many infectious diseases have symptoms that are 
similar to those produced by mycotoxins. These should 
be ruled out before further action is taken. 
5. Evidence of mold either by evaluation or various 
testing procedures does not mean mycotoxins are 
present. 
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Remember mycotoxins are difficult to detect analytically 
due to the large number of possibilities, limited assay sensit-
ivity in some cases and difficulty in obtaining a representative 
sample. Molds do not grow uniformly in a quantity of grain 
which adds to the problem of obtaining good samples. 
Should mycotoxin analysis be necessary: 
1. Consult a veterinarian or expert as to which specific 
mycotoxin to screen for. 
2. Sample the bi~ or load in several locations. Mold 
growth will most likely be found in areas where fines, 
screenings or damaged grain are concentrated. 
56 
IJ1 ....... 
. '• 
Table 1. Effects of Some Mycotoxins in Swine 
Most prevalent 
Mold Mycotoxin Occurrence 
Fu sari um Zearalenone Midwest U.S. 
Vomitotoxin Midwest U.S. 
Aspergillus Aflatoxin Southeast U.S. 
Penicillium Ochratoxin A Primarily Scan~ 
dinavian countries, 
some U.S. and Canada 
Citrinin Same as Ochratoxin 
Claviceps Ergot U.S. world-wide 
grain affected 
Corn (also "scabby" 
wheat, barley 
and oats) 
Corn, wheat, 
barley and oats 
Stored corn 
Corn, barley, 
sorghum 
Same as Ochra-
t ox in 
.Wheat, rye, 
barley, oats, 
and triticale 
Toxicity symptoms 
in swine 
Swollen vulva and 
teats in immature 
gilts, pseudopreg-
nancy in sows, 
decreased libido in 
boars 
Feed refusal 
and vomiting 
Reduced growth, 
reduced disease 
resistance, death 
Kidney lesions, 
kidney disease 
Same as Ochratoxin 
Retarded growth, 
poor rebreeding, 
decreased milk pro-
duction, high baby 
pig mortality after 
birth 
